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Oocyte maturation is an essential cellular differentiation path-
way that prepares the egg for activation at fertilization leading to
the initiation of embryogenesis. The ER-primary Ca2+ store
remodeling in eggs is an important cellular modification that
contribute to defining the specialized Ca2+ transient at fertiliza-
tion. The ER restructures in a dramatic fashion including ER
enrichment in the cortex and forms large clusters–patches during
oocyte maturation in several species including Xenopus. A previous
study that shows that IP3 receptor clusters are physically more
dense in eggs versus oocytes, with no increase in IP3 receptor mass,
argues that IP3 receptors are enriched in the cortex of the egg
during maturation. In the present study, we show that during
Xenopus oocyte maturation, ER restructures in both animal pole and
vegetal pole. The ER remodeling correlates only with MPF activity.
The large ER patches are enriched with IP3 receptors. The IP3-
dependent Ca2+ release dynamics during maturation in both ER
patches and reticular structure were analyzed by the measurement
of Ca2+ releasing time and puffs. Our results show that in egg, Ca2+
puffs correlate with ER patches and the Ca2+ releasing time is
faster in ER patches than in the reticular structure. Thus the IP3R
sensitivity is increased dramatically in eggs due to ER patch
formation compared with oocytes. Our data suggest that accumu-
lation of IP3R in ER patches in egg, especially in animal pole
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Ca2+ waves in oocytes at fertilization is regulated by Ca2+
release from the ER through IP3R and Ca2+ entry from extracellular
space. Store-operated calcium entry (SOCE) regulating Ca2+ influx
from the extracellular space plays an important role in mammalian
oocytes, which produce prolonged Ca2+ oscillations. In contrast,
SOCE is inactivated during Xenopus oocyte maturation. Furthermore,
SOCE inactivates during mitosis of mammalian cells, arguing that
MPF activation typically leads to SOCE inactivation, since mitosis
also requires MPF/CDK1. Therefore, mammalian eggs are the
exception in terms of maintaining SOCE functional during cell
division. Thus understanding the differential regulation of SOCE in
Xenopus versus mammalian eggs will necessitate determining how
MPF regulates SOCE function in different species. STIM1, an integral
ER membrane protein as Ca2+ sensor that can translocate to
submembrane regions gates Orai1/CRACM1, the pore-forming
subunit of the SOCE channel, during ER Ca2+ depletion to refill
Ca2+ stores. We show here Orai1 internalization modulates SOCE
inactivation during meiosis. However, the mechanism that regulates
Orai1 trafficking is unknown. In the present study, we show that
block exocytosis by dominant negative SNAP25 without progester-
one induces Orai1 internalization. Orai1 recycles continuously at the
steady state in oocytes, and internalizes into an endosomal
compartment but is not targeting for degradation pathway in eggs.
In addition, domains of Orai1 for trafficking to the plasma
membrane and internalization were identified. Our results indicate
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Laterality disorders arise from the misplacement of visceral
organs across the Left–Right (LR) axis. Symmetry breaking is
dependent on cilia rotation and leftward fluid flow in the mouse
node and in the zebrafish Kupffer's vesicle (KV). Left-sided KV Ca2+
elevation at the 5–8 somite stage (ss) is also necessary for
asymmetry. One likely Ca2+ target is CaMK-II, a calmodulin-
dependent protein kinase. CaMK-II is transiently activated in as
many as ten interconnected cells at the left wall of the KV between
the 6 and 12 ss. CaMK-II is encoded by seven genes in zebrafish;
three of these CaMK-II genes are important for LR establishment,
beta2 (b2), gamma1 (g1), and alpha1KAP (a1KAP). While b2 and g1
are catalytic active, a1KAP CaMK-II comprises a truncated protein
that lacks the catalytic domain, but is able to hetero-oligomerize
with and thus target catalytically active CaMK-II to membranes.
Morpholino suppression of each of these CaMK-IIs causes misplace-
ment of visceral organs and the lateral plate mesoderm (LPM) gene
southpaw (spaw). Additionally, activated CaMK-II is suppressed in
g1, a1KAP CaMK-II and pkd2 morphants. PKD2 is a TRP channel
family member responsible for KV Ca2+ elevations. Endodermally
targeted dominant negative CaMK-II also randomizes organ position
and spaw LPM laterality. These results indicate the potential
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